Macromolecular absorption of gliadin, a wheat protein and ot lactalbumin, a milk protein was evaluated in control and Echerichia coli enterotoxin (heat-stable, heat-labile, and both heat-stable and heatlabile enterotoxin) treated mice. The peak concentration of gliadin and lactalbumin was two hours and three hours after their ingestion, respectively. There was also a significant increase (p<001) in the absorption of both the proteins in all the three toxin treated groups compared with the control group. These results suggest that intestinal permeability and macromolecular absorption changes after E coli infection. (Gut 1994; 35: which to examine this mechanism because of its similarity to disease in human infants.
The possible influence of infectious diarrhoea on subsequent food sensitisation in infants is still under investigation. Different a lactalbumin was the same as for gliadin except that the a lactalbumin solution was made in TRIS buffer (pH 7.4).
The visualisation of immunoreactive gliadin and a lactalbumin was carried out by ELISA and was compared with normal rabbit serum samples. Briefly, the microtitre plates were coated with 100 ,u of crude gliadin (2-5 ,ug/ml 70% ethanol) or at lactalbumin (1 pug/ml 10 mM TRIS buffer, pH 7.4) (Figs 1 and 2 ). There was also a significant increase (p<0-001) in the absorption of gliadin at two hours in the experimental group compared with the control group (Fig 1) . Similarly, there was a significant (p<O O1) increase in the absorption of at lactalbumin at three hours in all experimental groups compared with the control group (Fig   2) .
Discussion
An increased uptake of macromolecular 20 In this study, the effect of diarrhoea caused by ETEC was seen on antigen absorption in weanling mice. Gliadin and lactalbumin were chosen for studying macromolecular absorption in the mouse model as these proteins are unrecognised by the mouse immune system and this avoids the problems of immune clearance through antigen-antibody complex formation.
Byars and Ferraresi2l suggested that in the rat maximal gut permeability occurred 45 minutes after inducing a local hypersensitivity reaction. In our study we found that the absorption of two macromolecules, gliadin and lactalbumin, achieved peak value at two and three hours respectively after ingestion in both experimental and control groups. There was a significant increase in the absorption of the two proteins in serum in infected groups compared with controls. The concentration of proteins in serum samples may result from several functions such as the proteolytic capacity of the gut, the transfer of the antigenic protein from the gut lumen to blood, and the clearance of the protein from blood. It has been reported that acute infection in animals is associated with altered mucosal and systemic immune responses and may promote sensitisation to the allergens present at the epithelium.22
There are similar reports for Lumans that show that epithelial alterations resulting from gastrointestinal diseases are responsible for increased passage of food antigens23 24 and these may induce allergic reactions in certain subjects.25 26 This is an indication that changes in intestinal permeability take place in certain disorders. Our results also show that changes in intestinal permeability in ST and LT induced diarrhoea are responsible for increased passage of gliadin and lactalbumin. Isolauri et al 27 have shown that the small intestinal epithelium of rabbits is more permeable to intact proteins at weaning than later in life, which might result from the immaturity of the immune function or differences in the membrane composition. A similar phenomenon has also been shown in human studies.28
This may also be a reason for increased passage of proteins through small intestinal epithelium as we have used the weanling mouse model in our study and species specific differences in this phenomenon are also known to occur.
The rabbit specific E coli strain RDEC-I infection also leads to a transient increase in the absorption of antigenic e lactaglobulin and intact horseradish peroxidase during peak phase of diarrhoea in rabbits.27 This infection does not result in disruption of the epithelial layer. Similarly, ETEC producing ST and LT used in this study are not known to invade the enterocytes and yet have caused an increase in macromolecular absorption. The uptake of larger amounts of dietary antigens was also seen in children recovering from acute diarrhoea. 23 The possible influence of infectious diarrhoea on the sensitisation in infants is still under investigation. Acute infections have been shown to cause physiological disturbances and structural modifications of the small intestinal mucosa, which may interfere with the exclusion of foreign protein by the mucosal barrier.1 2 The increase in antigenic absorption seen in this study during the acute phase of infection may be paracellular or transcellular resulting from disturbances of the cytoskeletal network as shown in cultured human intestinal epithelial monolayers29 or resulting from changes in brush border membrane composition or fluidity, or both or because of a change in the rate limiting component or change in the barrier in the macromolecular movement. The data reported concerning changes in mucosal handling during acute gastroenteritis are scanty, however, and still controversial. This is probably because of differences between experimental conditions and the causes of the various types of diarrhoeas.
